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Abstract 
During the process of reading, the eyes do not move continuously but jump from one word to another, and they also stop at 
particular points. In eye-tracking studies, these processes are called ‘saccade’ and ‘fixation’. This paper presents an analysis 
of the reading patterns of readers reading Malay and English sentences and questions using the eye tracker. Malay-English 
bilingual readers read a set of statements in Malay and English and their reading comprehension was tested using questions 
with different levels of difficulty. Their correct responses and reactions to the comprehension questions are also presented and 
discussed in this paper. 
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1. Main text  
Reading is the process of obtaining information. However, we rarely think about how the eyes move when we 
read. Human beings are unaware that during the process of reading, the eyes do not move continuously in an 
orderly manner; they pause, they move backward, and jump from one point to another.  
The eyes make (1) “a series of very rapid ballistic movements (called saccades); (2) brief intervals (called 
fixations), and (3) movements to earlier parts of text (called regressions) when reading (Reichle & Laurent, 2006, 
p. 390). However, despite being a complex behavior, it is considered systematic (Reichle & Laurent, 2006). 
Studies indicated that high frequency words and words that are highly predictable from the preceding context are 
more likely to be skipped (Rayner, 1998); Starr & Rayner, 2011). In addition, numerous studies have shown that 
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when information in the parafovea (2 to 5 of vision adjacent to the fovea) is available during reading, readers 
decrease their subsequent fixation time spent on the target word (e.g., Ashby, Treiman, Kessler & Rayner, 2006; 
Rayner, 1989).  
Reading has been known to be language- and culture-specific, and because of this, reading patterns across 
languages are expected to be dissimilar. Other than word frequency, word familiarity and word morphological 
structure are some of the factors that have been identified to play a role in the process of reading (e.g., Rayner, 
1978, 1998). Cross-cultural studies have been conducted to understand reading processes in reading texts in 
different languages. These studies included those on the English language (e.g Williams & Morris, 2004), 
Hebrew (e.g., Deutsch, Frost, Pollatsek & Rayner, 2005), Chinese (e.g., Perfetti, C. A., & Cao, F. 2001) and Thai 
(e.g., Winskel et al., 2009). Up to this date, no studies on reading Malay texts have been conducted in order to 
look at the eye movement behavior in the process of reading.  Studying the eye movement behavior when reading 
Malay, a morphologically rich language is interesting as it offers an interesting opportunity to investigate early 
morphological processing. 
Most of the reading research conducted so far investigated the reading processes involved when reading texts. 
However, few studies have been conducted to investigate the extent the readers actually comprehend the 
questions (e.g., Gibson & Pearlmutter, 1998; Eason et al. 2012; Collins & Levy, 2008; and Inhoff & Weger, 
2005).  According to Gibson & Pearlmutter (1998), sentence comprehension involves “understanding the 
meaning of each word that exists in the sentence”, with the assumption that “the representations constructed 
during sentence comprehension are projected from representations for individual words… and that the individual 
word representations are then combined to form phrases” (p. 262).  
Collins & Levy (2008) add that faster and more accurate decoding does not automatically lead to better 
comprehension. Reading comprehension depends greatly on text types and question types, which may also 
include readers’ word recognition and background knowledge. Study conducted by Eason et al. (2012), who 
conducted on reading processes by children, indicated that there was a main effects of texts and question types. 
Children’s comprehension is not identical across all text types and question types – indicating higher order 
cognitive skills contribute to comprehension of more complex text and question types. Although their studies 
found that literal questions are easier to answer in comparison to inferential questions, they found that children 
refer back to texts when answering literal questions. 
William Scott Gray (1960) found that confusion in reading tends to take place when the following take place: 
Substitution, Addition, Omission, the use of unfamiliar words and Repetition.  
One study on reading sentences for comprehension was also conducted by Inhoff and Weger (2005). In their 
study, they found that “eye movements during the classification task were generally directed toward the right, 
irrespective of the location of the relevant target in the previously read sentence (p. 447). 
This paper presents results of an experiment conducted to investigate the reading patterns in Malay and 
English comparative sentences in different word-relation/sense-relation contexts among eight Malay & English 
bilingual readers. They were undergraduate students of Universiti Kebangsaan Malaysia and their age ranges 
between 19 and 21 The focus was on sense-relation conditions because children and students in general tend to 
have problems in comprehending statements if they don’t read the questions carefully. The mistakes take place 
either because they don’t read the questions carefully, or that they don’t understand the questions. 
 
2. Method 
A reading experiment was conducted on achieve the overall aim mentioned above. Specific objectives of the 
experiment were as follows: 
1. To investigate the eye movement behavior among Malay-English bilingual readers in reading Malay texts 
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2. To investigate the eye movement behavior among Malay-English bilingual readers in reading English 
texts 
3. To compare and contrast the eye movement behavior among Malay-English bilingual readers in different 
text types 
 
Based on the objectives above, the following research questions were formulated: 
1. In comparative type of sentences, where will the fixation be longer? What words will readers tend to skip? 
2. Will there be a difference in the processing time among the different conditions? 
3. Will regression for answers take place in all sentence conditions? 
2.1. Participants 
A total of 8 students from the School of Language Studies & Linguistics participated in this study. They were 
equibilinguals, and all of them regarded Malay as their first language and English as their second language. They 
were all first year B. Ed. TESL (Hons.) undergraduates and were between 20 and 23 years old. 
2.2. Instruments 
The SMI RED 500 model eye tracker was used in this study. The instrument was appropriate for the study as 
it met the criteria set by the researchers due to the fact that the purpose of this study was to examine the patterns 
and processes of reading in readers. The eye tracker was used to measure gaze position, eye movements and pupil 
dynamics, as well as record stimulus screen content. The eye tracker can automatically analyse user-defined areas 
of interest within the subject’s field of view 
2.3. Stimulus 
Twenty-four statement-question pairs in Malay and twenty-four statement-question pairs in English were used 
as stimuli. The stimuli roughly resemble Inhoff & Weber (2005) experimental stimuli. For each language, four of 
the statements were the same, with differences only in the questions. The questions vary in terms of their sense 
relations between the prompt (in the question) and the information (in the statement) tested – 1) prompt and 
information are similar (e.g., more expensive-more expensive); 2) prompt and information are opposites (more 
expensive–more cheap), 3) prompt and information are synonymous or metaphorically similar (e.g., more 
expensive-more dear); and 4) prompt and information are different because of the modifier used (e.g., more 
expensive-less expensive).   
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Four statement-Question pair with the same statements in (a) Malay; (b) English 
a) 
Rumah itu lebih mahal daripada rumahnya. Yang mana lebih mahal? 
Rumah itu lebih mahal daripada rumahnya. Yang mana lebih murah? 
Rumah itu lebih mahal daripada rumahnya. Yang mana lebih berharga? 
Rumah itu lebih mahal daripada rumahnya. Yang mana kurang mahal?  
b) 
His ship is more expensive than mine. Whose ship is more expensive? 
His ship is more expensive than mine. Whose ship is more cheap? 
His ship is more expensive than mine. Whose ship is more dear? 
His ship is more expensive than mine. Whose ship is less expensive? 
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Each of these pairs was presented with a pair of options of answers to the statement-question pairs. on the 
computer screen one at a time in mixed order for all participants. The font size was 14 and black with white as its 
background. Each of the stimuli was presented to the participants for 8 seconds before the screen blacks out for 1 
second and presents the next stimulus. 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Four statement-Question pair with Answer options beneath the pair. The stimulus is centered vertically and horizontally on the **x**- 
inch monitor. 
2.4. Procedure 
The 24 Malay statement-question set of stimulus were presented on the computer screen one at a time in mixed 
order for all participants.  Each statement-question pair ranged between 10 and 11 characters long. Each of the 
statement-question was presented to the participants in a single line. Beneath each statement-question pair, a pair 
of answers was given as option answers for the question given. Participants were asked to read the statement-
question pair and indicate the answers by clicking the right answer. Two pairs of statement-question stimuli were 
given to the participants as practice trials and the participants proceeded to the Experimental session once all the 
statement-question pairs have been answered. Once all the twenty-four Malay statement-question pairs were read, 
the participants proceeded to the 24 English statement-question set of stimulus. 
The experiment was conducted by dividing the students into small groups of two and four students per day. 
The average time for each section is about 3 to 4 minutes per student.  
3. Results 
Table 1. Summary of  eye movement behavior among Malay-English bilingual readers in reading Malay texts 
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stimuli 
164 869 6 44s 166 981 5 45 191 1032 4 55 242 1135 3 81s 
English 
stimuli 
186 898 6 50s 193 1025 6 52 222 1065 5 63 1135 1190 4 80s 
 
 
 
His ship is more expensive than mine. Whose ship is more expensive? 
 
Mine                 His 
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1. In comparative type of sentences, where will the fixation be longer? What words will readers tend to skip? 
Results show that, the fixation is longer in question type 4. Participants do repeat readings, and this comes 
together with the relatively increased of time to answer the questions, and higher fixation rate, particularly in the 
type 4 question. Almost every content word of the study is fixated at least once but skipping also took place in 
predictable words. Results show that predictable words are skipped more than unpredictable words and short 
function words like “the” are skipped more often than the longer ones. 
 
2. Will there be a difference in the processing time among the different conditions? 
Results indicate that statement-question type 4 took the longest time to answer. This is evident in the number 
of repeat reading that the participants did in before answering the questions. They took 81 seconds to answer the 
Malay statement-question pairs and 80 seconds for the English pairs. Participants took the shortest time to answer 
types 1 and 2 statement-question pairs. For the type 1 pairs, almost all the Malay and English questions are 
correctly answered in (44 seconds for Malay and 50 second for English) and all answers were given correctly for 
the type 2 pairs, (45 seconds for Malay and 52 seconds for English pairs). For type 3 pairs, participants answered 
only 4 and 5 pairs correctly for the Malay and English pairs respectively, and they took 55 seconds to answer the 
Malay pairs and 63 seconds for English. All these proved that the speed of reading is dependent on the type of 
questions posed to the participants. The easier the questions, the shorter time is taken to read the text and the more 
accurate the answers will be. 
 
3. Will regression for answers take place in all sentence conditions? 
Regressions occur in almost all type of questions but it is more significantly observed in type 4 statement-
question pair. This proven by the time spent to answer the questions; hence, indicating that the difficulty of 
questions leads readers to repeat their reading. 
4. Discussion & Conclusion 
This paper shows that the eye movement patterns in Malay-English bilinguals are different depending on the 
reading tasks that readers have to perform. The most prominent finding in this study is that readers’ speed of 
reading Malay and English texts vary, depending on the types of questions posed to the participants. Readers read 
most accurately with the fastest reaction times when the prompt and information given are similar; they read least 
accurately with the slowest reaction times when the prompt and information given are different. This suggests 
that teachers, in constructing questions, should be sensitive to the various factors related to sense and relations 
that may influence students’ performance in responding to questions accurately. Students’ incorrect responses 
may not necessarily be due to the fact that they do not understand the content, but due to the fact that they do not 
understand the semantics of the words used in questions. In conclusion, this paper supports earlier findings, i.e., 
reading comprehension depends greatly on both text types and question types, and this study shows that readers’ 
knowledge on sense and relations is one factor that influences comprehension. 
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